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microstack®- miniaturized, folded array memory stack 


HIGHER RELIABILITY, GREATER BIT DENSITY, 

LOWER COST 

Indiana General’s modular Microstack design utilizes the 
folded array technique of stringing cores. This unique method 
of stack construction was pioneered by IGC and has been 
time-proven in hundreds of systems. 

Reliability is built right into IGC Microstacks. In the folded 
array technique, mats of cores are strung on continuous wires, 
and then folded one upon the other to form the complete 
array for a stack module. This method reduces the number 
of solder connections by 80%, compared to conventional 
frame construction. For example, in a stack of 4000 words 
and 10 bits, the Microstack has 2500 fewer solder joints 
than a standard stack. The reduction in solder joints means 
an increase in product reliability. 

UP TO 90% SMALLER 

The elimination of frames normally required for support of 
individual mats results in an extremely compact package . . . 
up to 90% smaller than conventional memory stacks. 

The Microstack’s lower cost is due to the elimination of 
frames, reduced number of solder connections and a conse- 
quent reduction of rework. 

UNLIMITED BIT LENGTH AND WORD SIZE 

The physical configuration of the Microstack’s windings are 
the same as for a conventional memory plane; therefore, the 
electrical characteristics of both types are virtually identical. 


Memory frames are eliminated in the Microstack. Individual cores are 
aligned with one another in a jig and all wiring is strung continuously 
with unbroken wires. 



I.G.C. folded array Microstacks have up to 80% fewer solder joints, 
consequently greater reliability. 


Individual Microstack modules can be stacked to achieve any 
desired bit length. Like conventional frame wiring, word size 
is also flexible so as to meet specific requirements of virtually 
any application. 

THREE PACKAGES ... FOR COMMERCIAL, INDUSTRIAL 
AND MILITARY APPLICATIONS 

In developing the complete Microstack line, IGC engineers 
gave special consideration to the three broad system applica- 
tion categories, commercial, industrial and military. 

The commercial Microstack uses top and bottom printed cir- 
cuit frames for interconnection to the memory system. The 
Ruggedized Microstack for such industrial applications as 
process control, meets light shock and vibration specifications. 
Built-in connectors are provided for memory expansion by 
plugging one stack into another. 

The most recent type of Microstack, developed for military 
aerospace applications, is designed to meet the most rugged 
military and N.A.S.A. requirements while still providing low 
cost and important size and weight advantages. These mili- 
tarized Microstacks can be designed to operate reliably in 
extremes of temperature, humidity, altitude, vibration, shock 
and corrosive environments. In addition they offer simplified 
servicing and ease of expansion. 

The Microstack concept is available either as a standard IGC 
off-the-shelf product or as a solution to a specific design prob- 
lem through the use of IGC’s Memory Products Engineering 
Department. No matter what your needs, the chances are 
that the Microstack is your answer. 


The entire mat is then removed and the matrices are folded one 
upon the other. 



Microstacks are available in a wide range of packages for applica- 
tions in commercial, industrial and military systems. 
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commercial applications 


The first Microstack was introduced by IGC for commercial appli- 
cations. Top and bottom printed circuit boards serve as the means 
by which individual commercial Microstacks are stacked to form 
the desired bit length. The “x” and “y” drive line of two or more 
modules are connected in series by means of pins soldered between 
terminals, thereby eliminating external jumpers. 


An indication of the unit’s high reliability and quality standards is 
the fact that typical IGC commercial Microstacks containing over 
32,000 cores have passed such vibration and shock tests as MIL- 
T4708. 


64 x 64 x 30 Microstack for commercial applications 



6-32 hexnut spacers for stacking 



connected in series by means of pins, soldered between 

terminals, thereby eliminating the need for external 
jumpers. 


SPECIFICATIONS — 

STANDARD COMMERCIAL MICROSTACKS 

Other sizes available to meet your specific needs. 


MAXIMUM 

DIMENSION 

S 

APPROX. 

ARRAY 

A 

B 

C 

WEIGHT 

.030 and 
.050 Cores 

10x10x8 

1.437 

1.187 


1.5-0z. 

16x16x8 

1.625 

1.187 

l 3 -8 

2.5-0z. 

32x32x8 

2.625 

1.187 

2% 

7-0z. 

64x64x8 

4.375 

1.187 

4>s 

18-0z. 



MEMORY OPERATING INSTRUCTIONS 

"Yn" & "XI" drive current shall be in phase and 
equal in amplitude. 

The d rive current for odd numbered "X" drive 
lines shall be of the same polarity as "XI". 

The drive current for even numbered "X" drive 
lines shall be opposite polarity as "XI". 

The d rive current for odd numbered V Y" drive lines 
shall be of the same polarity as "Yl". 

The d rive current for even numbered "Y" drive 
lines shall be opposite polarity as "Yl". 

"Zl" (inhibit winding) drive current shall be op- 
posite in polarity to the "Yn" drive current. 

"SI" & "ST 7 (sense winding) on which both plus 
and minus core outputs appear. 

"Yn" & "XI" core is always oriented as shown for 
any size array. 



industrial applications 


INSTANT EXPANSION 

A growing number of memory system applications re- 
quire expandable storage capacity. To meet these 
requirements, Indiana General developed the Indus- 
trial Microstack — a tough, compact new memory 
stack with built-in connectors allowing instant ex- 
pansion of memory system bit length. 

PLUGGABLE EXPANSION 

With IGC’s connector-type Microstack modules, 
memory capacity can be doubled, tripled, quadrupled, 
etc. in a matter of minutes. 

A complete memory for a particular application is 
composed of one or more Microstack modules, each 
with a standard length up to fourteen bits. Modules 
are standardized in 16x16, 32x32, and 64x64 arrays, 
with special variations available if required. All leads 
of each individual module are terminated with con- 
nectors mounted directly onto the enclosure. The 
X and Y drive lines start and finish on opposite ends 


of the module; one end a male connector, the other 
a female connector. Sense and inhibit connectors are 
located in the sides. This unique design permits 
modules to be plugged together “piggyback” to form 
a stack of any desired bit length. A memory stack 
can be expanded in a matter of minutes by simply 
adding a sense and inhibit connector to the memory 
system. For example, two 64x64x10 Microstack 
modules, plus 10 minutes will yield a size 64x64x20 
memory stack similar to the photograph shown lower 
left. 

CONNECTOR DESIGN 

The connectors used in this Microstack are designed 
for wire wrap; however, internal connections are 
soldered due to the small gauge wire necessary in 
core matrices. Mating connectors for external cir- 
cuitry can be offered suitable for wire-wrap, or with 
shortened posts suitable only for soldering. These 
connectors can be shipped in advance for prewiring 
into the system so that the unit will be ready to 
accept the stack when it is delivered. 


SPECIFICATIONS— STANDARD INDUSTRIAL MICROSTACK. Other sizes available to meet your specific needs. 


MAXIMUM ARRAY 


MODULE DIMENSIONS 

30 Mil Cores 

A 

B 

c 

16x16x10 

1.734 

1.296 

1% 

32x32x10 

2.218 

1.781 

1% 

64x64x10 

3.187 

2.750 

1% 

50 Mil Cores 

16x16x10 

2.343 

1.906 

1% 

32x32x10 

3.156 

2.718 

1% 

64x64x10 

4.750 

4.312 

■ 

1% 

80 Mil Cores 

16x16x10 

2.828 

2.390 

2% 

32x32x10 

4.109 

3.671 

2% 

64x64x10 

6.671 

6.234 

2% 


Standard connector plates, included on top and bottom of stack 
increase overall height (dimension XV C") by approximately 





64 x 64 x 14 Ruggedized Microstack 
for industrial applications. 


The Microstack for industrial 
applications meets many military 
environmental specifications in- 
cluding the vibration test illustrated. 



* microstack 


IGC MICROSTACKS MEET MANY MIL SPECS. 

IGC’s Industrial Microstack will meet extreme en- 
vironmental tests in compliance with the following 
military specifications : 



Vibration — MIL-E-5272C, proc. XII. 

Humidity — MIL-T-5422E, para. 4.4. 

Altitude — MIL-E-5272C, cond C. 

Shock — MIL-E-5272C, proc. V, using MIL-S-4456 
(sand drop) and MIL-E-5272C, proc. V, using MIL- 
S-901 (hammer). 
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Typical data for 64 x 64 Microstack mat using 50 mil., wide temperature cores. 


64x64x10 INDUSTRIAL MICROSTACK. DOUBLE CHECKERBOARD PATTERN. 
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military applications 


The most recent type of Microstack, developed for military 
aerospace applications, is designed to meet the most rugged 
military and N.A.S.A. requirements while still providing 
low cost and important size and weight advantages. These 
military Microstacks can be designed to operate reliably in 
extremes of temperature, humidity, altitude, vibration 
shock and corrosive environments. In addition they offer 
simplified servicing and ease of expansion. IGC’s qual- 


ity training program includes a N.A.S.A. approved school 
for reliable hand soldering. 

The Microstack concept is available as a solution to specific 
design problems through the use of IGC’s Memory Stack 
Engineering Department. No matter what your needs, 
the chances are that the Microstack is your answer. 


IGC MILITARY MICROSTACKS 
are available to meet 
military specifications including: 

N.A.S.A. - NPC-200-3 
Mil. - Q-9858A 
Mil. - R-27542A 
Mil. - E-5400 . 

Typical Military Microstacks: 
Upper Right 64 x 64 x 18; 

Lower Left 32 x 64 x 40; 

Lower Right 8x8x6. 




I 



typical mechanical parameters 


TYPE OF STACK 

Standard Microstack 

Pluggable Microstack 

Ground Support 

Air Borne 

Space Borne 

SIZE AND CORE 

66x64x8, 50 Mil 

64x64x10, 50 Mil 

32x64x48 50 Mil Core 

64x64x24, 30 Mil 

64x64x18, 30 Mil Core 

MECH. SIZE 

4.75x4.75x1.19 

26.9 cu. in. 

4.75x4.75x1.84 

41.5 cu. in. 

6. 3x5. 5x5. 3 

167 cu. in. 

2.94x2.94x2.69 

23.2 cu. in. 

3.19x3.00x2.39 

23 cu. in. 

FEATURES 

/ 

Weight/Power 

Stacks may be added 
by pinning and soldering. 
External wires attached 
by customer to 
printed circuit 

.62lbs. 

Integral connectors. 

Stacks may be added 
by plugging together. 

Ext. wires attached 
by customer to mating 
connectors furnished 
by IGC. 

Built-in connectors. Mat 
mounting on copper 
plates. Customer makes 
connection with his mat- 
ing connectors. Stack is 
‘open’ permitting air flow 
through stack. 

5.4 watts 

Integral Diode Matrix 
Boards. Mat mounted on 
tin plated surface of 

P.C. Boards. Integral 

Temp. Sensing series of 
Diodes. Sense and Inhibit 
External wires are 
furnished attached 
to stack. 

Customer solders drive 
line to Cambion terminals 
on stack. 

1.11 lb. 3 watt 

Mat Mounted on aluminum 
foil. Each mat has two 
sections. 1-Dro (Destruc- 
tive read out) 

2-NDRO (Non-destructive 
readout) 

Heat flow path provide to 
exterior of stack and to 
heat sink. 

Stack is furnished with all 
external wires attached. 

1.21 lbs. 3 watt Opera- 
tional. 

TEMPERATURES 

Operating 

Non-Operating 

Spec. Ref. 


— 50°C to +125°C 
(any 100°C range) 

0°C to -f 52°C 

— 62°C to -j-71°C 

MIL-E-4158C, 2. 3. 281 
MIL-E-4970A, 3. 1. 1. 2 

— 55°C to 125°C 

— 62°C to — )— 125°C 

— 35°C. to +100°C 

— 55°C to -j-100°C 

TEMPERATURE SHOCK 
Operating 

Non-operating 




1.5°C per minute 
to 4 - 125°C 
— 55°C to +100°C. 

Mil. Std. — 202, 

Method 102A. 

MIL-STD-202B, 

Method 102A Test 

Cond. C. 7V2 hrs. 

5 cycles — IV 2 hrs. ea. 


VIBRATION (NON-OPER) 
Sinusoidal 

Random 

May be shipped by any 
commercial carrier 

MIL-E-5272C 

Proc. XII 

5 to 300 cps/0.4" 

D.A. Max./20G max. 

5 to 500 cps./0.2" 

D.A. Max/12G max. 

MIL-STD-202B, Method 

204A, Test Cond. A 

Modified* 

OPERATING 

5 cps @ 1.5G to 

2000 cps @ 13Gs 

OPERATING 

20 cps @ ,070G 2 /cps 
to 2400 cps 
@ .070G 2 /cps. 

SHOCK (NON-OPER) 

Impact 

Table drop test 


10G 

100G 

50G 

MIL-STD-202B, 

Method 202A 

15G 

MOISTURE RESISTANCE 
Non-operating 


MIL-T-5422E 

Par. 4.4 

95° Relative 

Humidity 

21°C to 65°C 

10 cycles 24 hr. 
each — 

M i I-E-4158C, 3.2.28 
.1 

90-98% Hum. Unci. 
Condensation & 

Frost 

— 10°C to +65°C to 

10 cycles 24 hrs. 
each — 

MIL-STD-202B, 

Method 106B 

0-100% Humidity 

10 cycles 24 hrs. each 

MIL-STD-810A, Method 507 

ALTITUDE 

Operating 

Non-operating 


MIL-E-5272 

Cond. C. 

10.000 ft. 

40.000 ft. 

MIL-F-4158C 

70,000 ft. (1.31 inHg) 

MIL-STD-202, Method 

105C, Test Cond. C. 

10- 8 mm HG. 

SALT SPRAY/SALT FOG 




48 hrs. 

MIL-STD-202, 

Method 101B, Test 

Cond. B 

48 hrs. 

MIL-STD-810A, 

Method 509 

SAND AND DUST 





MIL-STD-801A, 

Method 510 

GENERAL SPEC: 



MIL-E-4158C 

MIL-E-4970A 

MIL-E-5400 (ASG) 

MIL-T-5422E (ASG) 

MIL-E-16400C 

MIL-E-4158 

SPECIAL REQUIREMENTS 




5-24cps 0.2" Test cond. A 
24-50 6G 

10-50— 0.0G 

50-500— 10G 

50-100 8G 

100-250 12G 

250-500 4G 

Outgassing spec, less 
than 10- 9 lbs. /'sec. at 

100° C and 10- 8 torr. 
after 72 hrs. 

RELIABILITY 



100,000 hours 

100,000 hours 

150,000 hours 



IGC 

ferramic® memory cores 

All three types of Microstacks are strung with Indiana General Fer- 
ramic memory cores. IGC’s range of cores is one of the most extensive 
in the industry with a complete selection of conventional and wide- 
temperature cores for speeds down to 200 nanoseconds in 30, 50, and 
80 mil sizes. Techniques for the use of IGC 20 mil Cores in Microstacks 
are presently under development. 

Indiana General’s extensive background in core design and manufac- 
turing, which dates back to our invention and patenting of the square 
loop ferrite, is a further benefit to the designer. Our engineering depart- 
ment is available to help in selecting the optimum core for your appli- 
cation. Core production capacity, and guaranteed repeatability are 
further IGC advantages assuring quality stacks and on-time delivery. 

A complete file of engineering data sheets, listing specifications and 
operational data is available for IGC’s full line of Ferramic memory 
cores. 



IGC scientists, led by Dr. Ernst Albers-Schoenberg, 
invented the square-loop ferrite memory core and 
today practically every manufacturer of memory 
devices or computers uses cores made or licensed 
by IGC. 
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